This study analyses the determinants of health status and the willingness to pay for a reduction in air and noise pollution in Turkey over the period [2006][2007][2008][2009][2010][2011][2012]. The analysis relies on a pseudo-panel data using age and region cohorts. Furthermore, we follow the instrumental variables (IV) approach and we apply the two and three stage least squares methods using wind direction and regional complaint rates on pollution as instruments. Based on our favoured estimates, individuals who report problems with air and noise pollution are willing to pay for an improvement in air and noise quality more by 20.00-25.00 Turkish Liras (TL) per month.
Introduction
The impact of noise and air pollution on the environment, health and life quality of human beings has become a major topic in scientific research (Currie & Neidell, 2005) . Noise pollution, which is increasing rapidly, is defined as an undesirable sound resulting from both natural sources and man's activities. The increasing noise from traffic, airport and other sources has become a part of the modern life (Okuguchi et al., 2002; Griefahn, 2002) . In the last century, and especially in the last 50 years, a huge movement of population to large urban cities took place. This phenomenon disordered the urban planning development and led to huge increase of traffic volume. Production of high noise pollution levels and creation of other environmental problems, including air pollution are some of the consequences of this incidence. In this study we aim to examine the effects of self-reported air and noise pollution on health status and chronic illnesses. The analysis relies on detailed micro-level data derived from the cross-sectional Income and Living Conditions Survey (ILCS) in Turkey over the period [2006] [2007] [2008] [2009] [2010] [2011] [2012] . Next, we estimate the marginal willingness to pay (MWTP) for an improvement in health status through the air and noise pollution reduction.
The approach applied in the study is similar to the Life Satisfaction Approach (LSA). One advantage of the LSA is that it does not rely on asking people how they value the environment and it does not require that the housing market should be in equilibrium. Thus, LSA does not require awareness of causal relationships, but rather essentially assumes that pollution prompts changes in well-being and health status and these changes can be driven by observed or unobserved pollution variation (Frey et al., 2010) . Even though LSA is feasible in this study, is not precise, because the geographical area used in the analysis is the Nomenclature of Territorial Units for Statistics (NUTS) 1 level. More specifically, in order to map and assign the air pollution data on individuals is possible using the NUTS 1, but the estimates will be much less precise, compared to the analysis that is based on higher disaggregated level of geographical reference, such as city, neighbourhood or post code level. Nevertheless, this study serves as a proposal for future survey designs in Turkey and other countries, considering high detailed geographical information for applications that will allow for more accurate estimates. These assessments will provide valuable insights to the policy makers and help them to take up measures and apply regulations related to air quality improvement. To limit the endogeneity issue, we limit the population of interest to nonmovers, since the decision to move may well be correlated to pollution and noise levels. Furthermore, we apply the instrumental variables (IV) approach using two and three stage least squares methods.
The structure of the paper is the following: In section 2 we present a short literature review. Then in section 3 we describe the theoretical and econometric framework followed in the analysis. We present the data and the research sample design in section 4. In section 5 we report the empirical results, while in section 6 we discuss the main concluding remarks.
Literature Review
In this section, we present earlier studies about the effects of air and noise pollution on health. Dockery et al. (1993) showed strong relationship between cardiopulmonary diseases and several air pollutants, especially the fine particulate matter PM2.5. Since then, numerous epidemiological studies explored the association between air pollution and health. The investigation in these studies ranges from variations in physiological functions and clinical symptoms, such as heart rate variability, asthma, stroke, lung cancer, premature births and deaths (Delfino et al., 1998; Naeher et al., 1999; Laden et al., 2000; Janssen et al., 2002; O'Neill et al., 2004) . Earlier studies explored the relationship between life satisfaction and air pollution and estimated the MWTP for an improvement in air quality using the LSA. Welsch (2002) used cross section data from 54 countries in 1990 and 1995, relating happiness with Nitrogran Dioxides (NO2) and he found MWTP equal at $126 for a one μg/m 3 decrease in NO2. In another study Welsch (2006) used the Eurobarometer, a series of crosssection during the period 1990-1997 for 10 European countries and he explored the impact of Lead (Pb) and NO2 life satisfaction. In this case, the dependent variable is the countryyear average of life satisfaction. Welsch (2006) found a MWTP equal to $184 for a one milligram per cubic meter (μg/m 3 ) decrease in Pb and $519 for NO2. Di Tella and MacCulloch (2007) valued the MWTP at $171 for sulphur oxides (SOΧ) in the OECD countries. Nevertheless, in this study we explore the association between health and pollution. International studies confirm the negative effects of air pollution on mortality and low birth weight. For instance, the study by World Health Organization, (2014) found that the relative risk for a 10 μg/m 3 increase in exposure to PM2.5. is 1.066 for non-accidental mortality. The relative risks for the same increase in PM2.5 in lung cancer incidence and low birth weight are respectively 1.09 and 1.392 Pedersen et al., 2013; Hamra et al., 2014) .
The health risks related to traffic related air and noise pollution, e.g. increased risks of heart attacks, reduction in life expectancy, sleep disturbance, hypertension, cardiovascular risks, poorer school performance and noise annoyance among others, have been extensively explored and documented (Brunekreef & Holgate, 2002; Hoek et al., 2002; World Health Organization, 2013 ; Basner et al., 2014) . Istamto et al. (2014) conducted a survey of 10,000 people in United Kingdom, Germany, Finland, Netherlands and Spain. They found that the WTP estimates to avoid road-traffic air pollution effects were €130 per person per year (pp/y) for general health risks, €330 pp/y for a 50% decrease in road-traffic air pollution and €80 pp/y for a half year longer in life expectancy.
Previous studies have been carried out to explore the effects of noise pollution and they have recognized it as a serious public health issue, especially in the major cities of Turkey (Yilmaz & Ozer, 2005; Doygun et al., 2008; Ozyonar & Peker, 2008; Erdogan & Yazgan, 2009; Ozer et al., 2009; Sisman & Unver, 2011) . However, these studies evaluated the noise pollution and have not estimated the willingness to pay for its reduction. One of the few research applications in Turkey is the study by Tanrıvermiş (1998) who examined the Willingness to Pay (WTP) in Cankaya district of Ankara. The author argues that the specific district considered, because it represents the socio-economic characteristics of Ankara province. The author conducted a survey collecting data from 8,564 households and 2,220 industrial firms and he related Willingness to Pay (WTP) questions to preferences of consumer and producers on environmental taxes. Tanrıvermiş (1998) found that none of these groups is willing to pay for additional taxes or charges that aim to improve the environmental quality. Even though both groups would pay as much as twice than the current charges, the reason of their hesitation lies on the inefficient usage of the government's revenues. In another study, Tekeşin and Shihomi (2014) examined the WTP for mortality risk reduction from lung cancer, traffic accidents and respiratory diseases. The authors found that the value of statistical life (VSL) for lung cancer is 0.56 million US dollars (USD) expressed in Purchasing Power Parity (PPP) and adjusted on year 2012. The respective values for traffic accidents and respiratory diseases are 0.46 and 0.49 USD million.
Methodology

Theoretical Framework
One of the first theoretical models that explored the effects of air pollution on health was proposed by Gerking and Stanley (1986) . The utility function is:
, where X is a bundle of consumption goods, L is leisure and H is the Health status. Health is produced by the individual via the following health production function:
The inputs to health production include a vector of medical treatment -care M, and the vector E that consists of environmental factors, which is the air and noise pollution in our case. Vector A denotes the averting behaviour, and it is expressed by the residential mobility and the moving status of the respondent. From (2) is derived that H(HM>0, HE<0 and HA>0). We observe that the term HE is negative, because air and noise pollution have negative effects on health. In this study we explore both general health status and the respondent's chronic illness condition. For this reason the health production function (2) becomes:
Relation (3) shows that medical care M depends on diseases I, while pollution and avoidance behaviour determine those diseases. The person also faces a budget constraint:
, where w is the wage, N is the non-labour income, T is the total time endowment, PX and PM denote the prices for X and M respectively. The individual maximizes a utility function subject to a health production function and a full-budget constraint. Merging these two constraints, it can be obtained one full-budget constraint. Considering this final and single constraint, it can be seen that the cost of health production consists of the monetary value of health care inputs and the opportunity cost of the time used for producing health. Wage is a function of health and labour productivity and it is increased with health at a decreasing rate. The Lagrangian function is as follows:
The first order conditions are:
Equations (6a)- (6b) show the trade-off between leisure and labour. Taking the total derivative of (3) it will be:
Relation (7) shows that pollution depends on two components. The expression in the first parenthesis shows how health diseases are translated into poor health status. The first term (∂H/∂M)(∂M/∂I) shows the negative effects of pollution on health and the medical care treatment required. The second term (∂H/∂I) shows that health diseases are caused by pollution, which are untreated or the individuals ignore treatment. The expression in the second parenthesis shows the relationship between air pollution and health status or illness. By breaking down the whole expression, the first term (∂I/∂E) indicates the effects of air pollution on health diseases, while the second term (∂I/∂A)(∂A/∂E) shows the role of the avoidance behaviour to poor health or illness by limiting contact with noise and air pollution. We attempt to capture this behaviour by considering the movers and non-movers samples. This basic model can serve as a guide for policy makers.
Econometric Framework
Ordered Probit Cross-Sectional Data
The first part of this section describes the methodology applied for the health status. The following model for individual i, in region j at time t is estimated:
HSi,j,t is the health status. ej,t is the self-reported environmental variable. More specifically, we examine two self-reported variables. The first variable is noise pollution coming from car traffic, trains, airplanes, factories, neighbourhoods, bar-restaurants and discos. The second is the self-reported air pollution variable which includes fine dust, ozone, grime and fume. The self-reported answers are binary and are coded into the possible answers yes and no. Variable log(yi,t) denotes the logarithm of household income and z is a vector of household and demographic factors, discussed in the next section. Set lj represents the region-fixed effects, θt is a time-specific vector of indicators for the year, while ljT is a set of area-specific time trends. Vector εi,j,t expresses the error term which we assume to be iid. Standard errors are clustered at the area-specific time trends.
Pseudo Panel Fixed Effects Models
In this study we use data from the ILCS of Turkey which is based on repeated crosssectional surveys. Several models, discussed in this section, require the availability of panel data, which can also be identified with repeated cross-sectional data under appropriate conditions. One important limitation of this type of data is that we cannot follow the same individuals across time. Thus, their history over time is absent and this does not allow their inclusion into a fixed effects model. However, repeated cross-sectional data suffer less from typical panel data problems like attrition and non-response.
Earlier studies used repeated cross-sectional data into a pseudo-panel data framework. One approach, suggested by Deaton (1985) , is to group individuals who share some common characteristics, such as age and region. Then, the averages within these cohorts are estimated and are treated as a pseudo-panel. Following the procedures by Verbeek (2008) and aggregating all observations to cohort level, the resulting model (9) can be written as:
Based on the ILCS design, the cohort consists of respondents who belong in the same age group and the same area-location expressed by NUTS 1, as we provide more details in the data section. The resulting data set is a pseudo-panel or synthetic panel with repeated observations over T periods and C cohorts. Set μct represents the cohort effects, while the remained sets denote region, time and area-specific time trends as we mentioned earlier. The main problem of estimating the beta coefficients in (9) is that āct which depends on t, is unobserved, and is likely to be correlated with the other covariates. Therefore, treating āct as part of the random error term is likely to lead to inconsistent estimates. Therefore, we treat āct as a fixed unknown parameter and using fixed effects we assume that we can ignore the variation over time. We should notice that we cannot estimate model (9) in a panel framework using ordered Logit and Probit models, since these methods are available only with random effects. In this case, we apply two econometric methods. The first approach is the adapted Probit OLS proposed by van Praag and Ferrer-i-Carbonell (2004) , who suggested the conversion of the ordered-dependent variable into a continuous one. Van Praag and Ferrer-i-Carbonell (2004) have shown that Probit OLS gives very similar estimates to the ordered probit model in several applications. Alternative models include the FCF developed by Ferrer-i-Carbonell and Frijters (2004) and the "Blow-Up and Cluster" (BUC) estimator (Baetschmann et al., 2015) . Baetschmann et al., (2015) provide reasons that, in general, FCF estimator is inconsistent, because the way of choosing the cutoff point based on the outcome, produces a form of endogeneity (see Baetschmann et al., 2015 for technical details and working example). Thus, the second method we apply is the BUC model.
Having panel data allows us to identify the model from changes in the pollution level within cohorts rather than between cohorts. In this way, we may reduce the plausible endogeneity bias, because regional unobservable characteristics can be correlated with health and pollution and they can be eliminated in a fixed effect model. To limit the endogeneity issue coming from residential mobility, the population of interest is limited also to non-movers. Non-mover status is to be preferred, since this indicates whether the individual has moved in comparison with its current location over the last 5 years. We assume that the variation of air and noise pollution is exogenous between the interviews, and is driven by differences over the time of the year that the interviews are conducted.
Two Stage and Three Stages Least Squares
In this section we describe the two and three stage least squares approaches followed in the analysis. Even though we use fixed effects and we restrict the sample to the nonmovers, in an effort to limit endogeneity, coming from residential mobility or omitted variables bias, there are two main reasons why the IV approach is necessary. First, we believe that there is a possible degree of endogeneity problem due to simultaneity bias and reverse causality between the self-reported pollution complaint and health status. Second, the endogeneity can be an issue because of the subjective rating of self-reporting; thus, regional air and noise pollution complaint rates are used as instrumental variables. In addition, we instrument for pollution with wind direction. It is well known that air and noise pollution are correlated with wind direction and the latter may have indirect effects on health status. While the remained weather conditions, such as sunny days, temperature and wind speed, are associated with pollution, individuals are able to observe them even at a local or small area and furthermore there is adequate information about them. Thus, people can move or avoid places with poor weather conditions. On the other hand, wind direction is a regional phenomenon and there is not enough and precise information or observation about it. Since we are interested on the estimation of two pollutants we need to estimate two equations simultaneously and therefore a problem with endogeneity may exist for the reasons mentioned above. In this case we use the three-stage least square (3SLS) which is a combination of seemingly unrelated regression developed by Zellner (1962) and two-stage regression with instrumental variables (Zellner & Theil, 1962) . In a multiple equation system, the independent variables differ across the equations, and the errors may be correlated between the equations. Thus, 3SLS can be more efficient than two-stage least squares (Greene, 2008 ). In the case where self-reported air and noise pollution are endogenous, ordinary least square regression or seemingly unrelated regressions will produce spurious results, so using the IV approach we may eliminate or reduce this bias. The instrumental variable for the individual subjective ratings on air and noise pollution problems is constructed by taking the average complaint rates on NUT 1 level and we find an evidence of a downward bias. In other words, using self-reported environmental complaints, the marginal willingness to pay for improvement is underestimated.
As we mentioned earlier, we instrument the pollution with wind direction which has different effects on rural and urban areas. In urban areas, ambient sound is produced from human sources, such as road traffic. In rural areas, sound can be generated by stationary farms equipment and may be viewed as a noise aggravation at higher sound levels relative to the surrounding sound background level. Regularly, air temperatures are diminished with expanding height over the ground. However, under temperature inversions, air temperatures expand with increasing height above the ground. This causes sound waves to twist descending off this upper layer of warm air, so stable waves can be heard even at long distances (Aecom, 2011; Ovenden et al. 2011; Fraser & Eng, 2012) .
Data
For the analysis followed we use data from the cross-sectional Income and Living Conditions survey over the years 2006-2012. The respondents are older than 15 years old and all the settlements have been stratified into 2 levels, urban -rural area. According to the State Planning Organisation, settlements with a population of 20,001 and over are defined as urban, while settlements with a population of 20,000 and less are determined as rural. A two-stage sampling design is applied and entire Turkey is divided into blocks which covers 100 households each. The annual sampling size is 13,414 households. The survey also includes regions, which are coded according to the Nomenclature of Territorial Units for Statistics (NUTS) as NUTS level 1 classification and these are: TR1-Istanbul, TR2-West Marmara, TR3-Aegean, TR4-East Marmara, TR5-West Anatolia, TR6-Mediterranean, TR7-Central Anatolia, TR8-West Black Sea, TR9-East Black Sea, TRA-North-east Anatolia, TRB-Central east Anatolia, TRC-Southeast Anatolia (Turkish Statistical Institute, 2013) .
According to the earlier literature (Luechinger, 2009; Levinson, 2012; Giovanis & Ozdamar 2016) , we consider the following demographic and household variables: household income3, gender, age, household type, job status, industry code of the job occupation, house tenure, marital status, education level, type of the fuel mostly used in the dwelling for heating, piped water system in the dwelling, indoor toilet, house size and NUTS 1 regions. The principal health outcome is a self-assessed health (SAH) variable defined by a response to the following question: "What is your general health status; very good/good/fair/bad/very bad?". The second dependent variable used is a binary variable answering yes or no about whether the individuals suffer from chronic (long-standing) illness.
In table 1 the summary statistics for four different samples are reported. The average household income is around 21,300 Turkish Liras for the total sample, while the respective average is slightly higher for the movers. The self-reported responses for air and noise pollution complaints are similar among all samples. More specifically, the 25 and 17 per cent reported complains for air and noise pollution respectively, while the 75 and 82 per cent declares no problems. . The statistics show that almost all the households in the sample have available piped water in the dwelling at 96 per cent. The 28 per cent of the sample suffers from a chronic illness. The highest percentage is presented in the non-movers sample at 33 per cent, followed by the movers at 24 per cent. Regarding the self-reported health status almost the 65 per cent of the sample states a very good and good health outcome, the 20.74 reports a fair health status, while the remained 15 per cent declares poor health conditions. The non-movers sample reports a slightly higher proportion of poor health at 13.17 per cent, while the movers for environmental or other reasons, shown in panels C and D, present slightly higher proportions of good health.
In table 2 we present the correlation matrix between household income, self-reported air and noise pollution problems, the dummy whether an individual suffers from a chronic disease and the self-reported ordered health status variable. The negative correlation between household income and health status indicates that a higher income is associated with better health status, given that the latter is codes as 1 for very good and 5 for very badpoor. Similarly, the association between income and chronic disease is negative. Noise and air pollution are associated positively with poor health status and the probability that an individual will report that (s)he suffers from chronic disease. Chronic disease is positively correlated with poor health status, while income is positively associated with air and noise pollution, probably indicating that individuals with higher income are located in more polluted regions, as the urban areas. In figure 1 we portray the average health status levels, measured on a scale from 1 (very good) to 5 (very bad) across the three above-mentioned samples over rural and urban areas. More specifically, we present the complaint rates by three samples; non-movers, movers for environmental reasons and movers for other reasons. We observe that individuals located in urban areas report better health outcomes. In figure 2 we show the percentage of the individuals that suffer from chronic and long term diseases and illnesses. Similarly, to figure 1, individuals in rural areas are more likely to suffer from chronic illnesses. This is also explained by the fact that people located in rural areas are older. The average age in rural areas is 45 and in urban areas is 37. Also the 7 per cent in rural areas is widowed, while the respective percentage in urban areas is 4.5. This reflects the negative impact of age and widowhood on chronic diseases and health status. Furthermore, more educated and wealthier households are located in urban areas that allow them to have more access to better quality of medical care and health care services. Figures 3-4 illustrate the proportions of individuals that reported complaints about air and noise pollution by region and moving status. The graphs confirm the summary statistics of table 1, where individuals who have moved for environmental reasons and are located in urban areas report higher complaint rates about pollution. This also shows, the persistence of the environmental problems in urban areas, such as the air and noise pollution coming from traffic, population density and others. In figure 5 we depict the average household income. A first concluding remark is that wealthier households are located in urban areas supporting the correlation matrix in table 2 and the results discussed in the next section. The conclusion is that richer, more educated and younger people located in urban areas report higher levels of health outcomes, even though are more likely to state issues about environmental degradation at higher proportions. 
Empirical Results
In this section we discuss the empirical findings of the study. Equation (9) is estimated separately for each pollutant to disentangle their effects. We additionally estimated the model using pooled adapted Probit-OLS results and Instrumental ordered Probit pooled models. However, for reasons of space limits we do not present the outcomes. Nevertheless, our favoured estimates are those discussed below. In table 3 we show the fixed effects adapted Probit-OLS estimates. We should notice that a negative sign is associated with a better health outcome level, because the self-reported health status variable is defined as 1 for very good health and 5 for very bad health status. The self-reported air and noise complaint coefficients provide positive and significant signs. Therefore, a rise in pollution increases the probability of bad health status. In table 3 the estimates are provided for fours samples; the total sample; the non-movers sample; the movers for environmental reasons movers and the movers for other reasons.
Age has a negative impact on health status as it was expected. This implies that a higher occurrence of health problems is more likely to happen in old age, indicating that health status becomes more important with age. However, it does not indicate that the decrease in health with age is experienced at the same rate by persons which implies that it is heterogeneous among people. Thus, not all the individuals would like to pay the similar amount for the improvement of health status. Income has a negative sign indicating that the higher income is associated with better levels of health outcomes. Wealthier people usually are better educated than poorer and higher income can provide better conditions of housing, schooling, and nutrition (Deaton, 2001; . The role of education in health status is a key determinant of well-being and living standards. Moreover, in adult life the individuals' living standards and health are determined also by their life-course experience, partly determined by the social roles and class -in terms of marital status, employment, parenthood status -and less by other household characteristics as fuel type used, pipe water infrastructure. The respondents who are widowed report the lowest levels of health status followed by singles, separated and divorced. Regarding the education level, it becomes clear that higher education levels are related with improvement on health outcomes. Similarly, job status is a critical determinant of health status. The reference category is the full-time employees. Thus, a positive sign for the part-time employees, unemployed and retired individuals indicates a lower level of health status relative to the full employed respondents. Especially, the retired and widowed people report the lowest levels of health status, reflecting their old age which implies additional health problems. More specifically, more than 40 per cent of the widowed individuals are older than 55 years old. Moreover, full-time employment provides larger earning potentials and additional wealth, than part-time employment and unemployment. In table 3 the results for occupation codes are reported. We observe that there is no difference on health status between individuals who are professionals and the reference category which is the managers' class. Skilled workers employed in agricultural and forestry industry present lower levels of health outcomes followed by clerical support workers. Regarding the household type the results are mixed. Another factor that we could have used is the household size or the number of children. However, the household type allows us to examine in more details the effects and the structure of a household, rather than considering only its size. More specifically, from table 3 it is obvious that a couple, younger than 65 years old with no dependent children or a household composed of two adults with one or two dependent children are healthier than a household that consists of a single person. These findings are also captured by the marital status. On the other hand, a household, which consists of two adults with no dependent children, but at least one of them is older than 65 years old, are less healthy than single persons, which reflects their old age, as we saw earlier in the case of widowed and retired people. The related literature emphasizes that family support and the household size can be protective and beneficial to people with a chronic illness (Aldwin & Greenberger, 1987; Doornbos, 2001) . Therefore, household type and support is a proxy for home health care and it may serve as a substitute for medical care obtained in the market.
Overall, the results show that education is perhaps the most important socioeconomic status (SES) component. This can be explained by the fact that education determines and shapes future labour market opportunities and earning potentials. Moreover, education provides knowledge and life skills that allow individuals to gain access to information and resources to health services and care of better quality. The general findings so far are consistent with earlier studies (Benzeval et al. 2000; Deaton, 2001; Beckett & Elliott 2002; Bostean, 2010) .
Additional determinants we examine include the indoor flushing toilet and piped water in the dwelling and the type of fuel used for heating. In table 3 we observe that respondents who reside in dwellings not having indoor flushing toilet or piped water supply report lower health levels. Regarding the type of fuel used for heating in the dwelling, households that use natural gas, fuel-oil and electricity report better health outcomes relative to households whose main type of fuel is dried cow dung, coal or wood. Additionally, we observe that in both urban and rural areas the air and noise pollution have significant impact on health. Although rural areas are generally quiet, due to the development of technology modern farms mostly use noisy equipment and vehicles that cause air pollution (Aecom, 2011; Ovenden et al. 2011 ). Also, another major source of noise is traffic which is produced mainly from freeways. As noise depends on wind speed and wind direction, one action that can be implemented, to reduce noise exposure, is the construction of a noise barrier next to the freeways4.
Next we present the MWTP estimates. Respondents who complain about air pollution are willing to pay more for an improvement in air quality by 19.67 TL per month considering the total sample, 18.58 TL for the non-movers sample, 32.54 TL for the movers for environmental reasons movers and 22.82 TL concerning the movers for other reasons. The respective values for the noise pollution reduction are: 21.29, 21.38, 29.54 and 20.77 TL based on columns (5)- (8) of Table 3 . Therefore, individuals who moved because of environmental or other reasons evaluate the air pollution more than noise, while the MWTP values for the non-movers are similar with those derived using the total sample. This can be explained by the fact that 76 per cent of the survey consists of non-movers. Table 4 illustrates two alternative econometric models and the analysis is restricted to the non-movers to limit the endogeneity issue discussed in the earlier sections. We use the panel ordered Logit with random effects model and the BUC method. The results confirm the findings described previously. While coefficients present the same sign, the magnitude is higher because these methods use the Logit approach. In this case the coefficients are almost 4 times higher than those derived from the linear regressions. Nevertheless, the MWTP values in table 4 are very similar with those reported in table 3. In tables 5-6 the results for the two and three stage least squares respectively are illustrated. The sign and the impact of the various determinants on health are similar with the previous results confirming the estimates and the importance of each factor on health. However, the MWTP values in tables 5-6 are higher. More specifically, regarding the two stage least squares (2SLS), the MWTP values for air and noise pollution are 23.00 TL and 27.67 TL per month, while the respective MWTP values found with the adapted Probit model are 17.63 TL and 18.17 TL. One concluding remark is that the estimates of the fixed effects model are biased downwards and therefore the MWTP is underestimated. Similarly, the MWTP values derived from the three stage least squares (3SLS) are higher and equal at 20.13 TL and 24.24 TL per month, when instruments are used. In addition, when we assume that the self-reported pollution complaints are exogenous, MWTP values still remain higher than the values derived from the fixed effects model. More specifically, the respondents are willing to pay more by 19.21 TL and 22.66 TL per month than the individuals who do not have any concern about the pollution. We observe that the MWTP values derived from the 3SLS are slightly lower than those calculated based on the 2SLS. As we discussed in the methodology section, the former approach can be more robust for two reasons. First, disentangling the effects of air and noise pollution by estimating the equations separately may not give precise estimates of the MWTP values. Second, there is a strong possibility that the error term between the two equations, one for each pollution, is correlated, and therefore, the 3SLS method is more appropriate. (20,13;24,24) Standard errors between brackets, *** and ** indicates significance at 1% and 5% level.
Next we present the main findings for chronic illnesses. In panel A of table 7, we show the estimates derived by the pooled binary Logit model, while in panel B the fixed effects Logit results are reported for the four samples mentioned earlier. The MWTP values in panel A range between 16.00-18.00 TL per month, while the MWTP for noise pollution reduction is 13.74 per month in the movers for other reasons in column (4). However, in panel B the MWTP values are significantly higher, almost doubled, showing the bias derived by the pooled regressions. Moreover, we estimated an instrumental binary Probit model with random effects, using the regional complaint rates and wind direction as instruments. We find that the MWTP values are similar with those found from the fixed effects Logit model. The coefficients for the remained determinants are not displayed, because the concluding remarks are the same with those derived earlier in the health status regressions.
Table: 7 Pooled and Panel Conditional Fixed Effects Logit Models for Chronic Illnesses
in Turkey should include the education reconstruction, health promotion and income distribution focusing on SES disparities elimination and reduction of income inequalities on health. Furthermore, the results confirm the argument of the International Energy Agency (2010), which suggests that Turkey should promote and implement the fuel switching from high-sulphur lignite and coal to natural gas and other alternative sources of energy.
However, there are major drawbacks in this study. First, the availability of panel data is required, in order to explore the relationship between health, pollution and other socioeconomic and demographic factors. Therefore, one major limitation of using repeated cross-sectional data is that we are not able to follow the same individuals over time. Nevertheless, repeated cross-sectional data suffer less from typical panel data problems like attrition and non-response. Furthermore, these problems are often substantially larger, both in number of individuals or households. Another drawback is that an individual may have "unobservable" attributes that are genetically inherited or acquired during childbirth that may influence a range of health and socio-economic outcomes. If we are unable to consider for these effects, then the observed association between health and income, and other characteristics might not reflect the true relationship. However, it is very difficult to find proper measures to use them as proxies, including the survey employed in this study.
Conclusions
This study used a set of repeated cross sectional and pseudo-panel micro-data on selfreported health status, chronic illness and air-noise pollution from the Income and Living Conditions Survey in Turkey. We applied various econometric approaches for robustness checks. The results showed that the MWTP for the individuals who report concerns about the environment is higher by 22-25 TL per month. In addition, most of the determinants examined in this study have significant effects on the health outcomes. We found that education is the most important factor followed by job status, marital status, house size and household type. The study examined also additional determinants, including the piped water, indoor flushing toilet and type of fuel for heating. We suggest for future research applications, the evaluation of air and noise pollution impact on groups, including urban versus rural areas, gender and age groups. Additionally, future surveys should be designed based on a more detailed geographical reference level that will allow a precise mapping of the pollution. Finally, future applications may examine the effects of environmental degradation on wage, productivity and working hours lost because of illness and poor health conditions.
